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(57)Abstract: 

PROBLEM TO BE SOLVED: To apply a noise masking level to a 
composed analytical voice coder using a short-period perception 
weighting filter. 

SOLUTION: In a composed analytical voice coder using a short-period 
perception weighting filter having a transmission function of W(z)=A(z/ y 
1)/A(z/ y 2), spectrum extension coefficients y\ and y2 are 
dynamically applied on the basis of a spectral parameter obtained in 
short-period linear predicting analysis. The spectral parameter useful for 
this application may include, particularly, a parameter showing all 
inclinations of the spectrum of a voice signal and a parameter showing 



the resonance characteristic of a short-period composing filter 16. 
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Mm&i&y ^ )\>t> U6> *mi&rz>ny*-?(iYQ* 
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A(z)= 1 -2 a.z"' 
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(o)] o«K3StJ^Ta^anfc 2 ^©? ^x^js«$ 

n, R( j )A« j fi©-9->7 p ;U©iIM©^:J6© : g : ^ffi^© 
lifflHHWfiJSL. *o»HE*10RW«»(ri)3&J 
mi©IE©L#^ffl(T 1 )J:Ofe±#<, ^WBS2 
<DBM%m r 2 )a t S5 1 ©ft© L# T 2 ) =fc D fe/h 

SV^l ©£^X (P t ) ^WA^SlRSft. mT 
flBJB 1 <DKtti&m r ,) **tM2« 1 ©IE© L*^««t 0 
t>/jNSV^2©iE©L€r^«(T 1 ' )«tDfc/h$<X« 
MIBfg 2 ©£ Wfiigc ( r 2 ) 75tf}|2^ 1 ©ft© L * 1MB (- 
T 2 ) cfc 0 *>*6*Mn?/jNS Hfc 2 ©ft© L €f VM* (- 
T 2 ' ) J: 0 fc^#^m2 (D9 (P 0 )^#7 L--Afr 6. 

mmtsnz z. t. t-rzm&m 3 u 5 ©^-rn 
;waaMi»©«*ri3WBjg*n, *oiiwex'<* hp 
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fcmn-znzmmm^&Mfe-rzffiMrt? ^©^ 

7T7yTiB-3T, i©S41iA 0 7^-^©^cC< ifeli 
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de Excited Linear Prediction)", IA'7-;l/-yaD 
— y— (M.R. Schroder) Rt/t* — XX •T?)U(K. S. Atal) 
*© "^^©Ig^^^SiJ (Code Excited Linear Predic 
tion) (CELP) Mn\Zfe^\dy KjSffiT©iiS I S« ; g : ^(Hig 
h Quality Speech at Very Low Bit Rates)" , Proc. ICA 




SSP' 85, Tampa, March 1985, ^— v ! 937~940£#!i) T? 
CJc^T^r^fc^n, fiJ#<i:*lC$nSo CELPP-^ 
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redictive Coding), t* — 3LX-T?)l<(B. S. AtaDJfctfS? 
-7-;hl/ST(J.R.Reide)I<D "fit'7 h-SI^T?© 
3 *$CH £ A* W**f8£T*fc»©LPCa«©*r L ^ 
^xJU" (A New Model of LPC Excitation for Produci 
ng Natural-Sounding Speech at Low Bit Rates), Proc. 
ICASSP'82,Paris,May 1982, Vol. 1, ^— v614~617£# 

e. nfc^n-e*n©f utt^w-r-s^fiB/^^x =fc o t 

^ExMt^nTtJO, flS©0!li:UTttVSELP:3— 
hJUnSJgijg^^jgS (Vector-Sum Excited Linear Predi 
ction), -X — #— VXI.A. Gerson)R£>*XA-X 
— - ->C7 ^ (M. A. Jas i uk) M<D "8 + Pf7 h/U>T 
©^ hJMhSSItn^Fa (VSELP)¥)S#^[;(Vector- 
Sum Excited Linear Predict ion (VSELP) Speech Coding 
at 8kbits/s)",Proc. I CASSP' 90 Albuquerque, Apr i 1 
1990, Vol. 1,^— v461~464£#Bg)7!,s&K)> d©^. 
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(B. S.AtaDRtfXA-7— JU-v'jl — d— ^— (M.R. Schr 
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W(z)=A(z/r 1 )/A(z/r 2 ) 

ffil«^bt^l>. yi-X 7 f'fi->(I.B. 
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4800 Bps with Adaptive Postfiltering)" ,Proc. ICAS 
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mz^tzy^ -fcD^im^^mt^mzmt^'h 

)i&mztt vxnmm.%^x > ^ W"<;n£*»fl;T 
\zn%>* 

[0009] ■ztuzm-jgx^z b)\<tt.mm&<n'j>u< 
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i^©fc©.tofc^<^. M\t. mam 

^y Y)v<n±m.m^mzxntz7,^9 MH£3g#iSc© 
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znz>7.^9 b)\>n?*—5>tf. mm&j&y ^ )Vy (lp 
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•95ti<$n^)o b^b^e>, lpc##t«, ^fgitmz 
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[0 0 11] 
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Wn— y (MP-LPC, VSELP...) (caSfflT^-S^tfea 
(831x5.. CELPn— ^SL^CELP^^-^THSS^n^.^ 

-gf&yj )iyuizmti*>tLZ>„ yj )iyufr>b<Dtiit)m 
u tzmizmm-erf&y ^ )i? 1 6fcg*a ^> n, e © 
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m.mmmmy 4 jiy-F&z* Am^i&y-oiyim, 
—mzB( Z )= i -Gz- T **rss:i/B(z)(ceji 

M$c£*-r&. 3MT5:Z>*fiif#G«, a-^cJ;oTii 
JST # Z> J: 5 ft^ $ nt V ^ SW^iJ (LTP) / \' 5 ^ - 




l/A(z)Tr&3o 
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A(z)=l-S a,z"' 
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(-«fcp*5lO)©tt»^ffl©»&» ajtt i #g 

©iiamHfRScs^-r. z\z\-c. "mmmw it. mm 

Jiff^tt, LTP^G-u(n-T)R^^Hfi£^ T&n 
SS"J£r>-y>X/3c k (n)£^A,TV>£. ^»<(r3 

Mt4LTPj«»»»» ftmmmm?* )i>*&wa lth;u 

T*»*. #*«*s <n)tt5*.<S^;i<fl»T, M*tf, 
V-f ?CJ:fr>22©Jii|g£n. d07^M'J>^nfc 

ta*«^*fflaf sy^-ay/^w s?^mhmi2oicj: 

n* A=240, L=40). 

[0 0 13] LPC, LTPS.Z>*EXCA°7^— >x>y^X 
k RtfSdigWf /3 ) tt. 3 OCDtn^tlOMtya- 
;P24. 26, 28JC«t-pT3— &V<)V-Q%t>tl2>. 'A\Z. 

^©TjfeTSTtesn. n-^6ota*fli^*«i«r 
« ^ - y ©#;£© 7 ^ (mmwm&mwr&tztbiz 

HiT-^n&cfc^&ffi^ffc^i-^^ir. 

— ^t^iC. ;i42tt, STftLPC, LTPRtfEX 

c/^^^-^fca-^^Tf^wi-rs. LPc/i5^-^o*im 
©jfflfflfl^ s?jl— ;U32 k: «t o T*ff an*. *J?a 

r,= [R< i ) 

a .(i)= r . 
A 1 r 1 

E(i) = (l-r i 2 ).E(i-l) 

1#>£> i - 1 STt5 j tCMLTtt, TIB©;! t^rT 
£>. 

a .(i) = a .(i-l)_ r . a . .(i-D 

«K a j tt. ftjgr ©g«T» &n* a j ( P> K«5 b < Wit 

ns. e ( p) tdaa^»Risox*;^-T* 

So -ltlorafc»S«»rifiKW««ctP¥tfn 

L«Ltf 1 o g®«J±LARj=LAR(r 
«toT*Sn, M^cLARtt, LAR(r)=log 10 [(1- 
r)/(l + r)] KioTSBtSn*. 
[0 0 15] LPC/1 7 ^ — ^ ©ST f b«< iS^tC^a j 

ARjKl*jfcoT*ff*nac4:**T€rS. ftS©BJtg14 
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is/x^*— ^{cs^tiT^ansxn— y«^)j7-f 

*. ^W©110Xf77"T'(l »Dftxa 
-;U24tt« #?r{f^s <n)«HffiWS4Mfr*-*J:fclcJ: 
o TLPC/t r> ^ (ffl»3^J«7 -f ©«& a j ) 

d©*^«, W^«^©x^ h;K*i#©^b{c 

sufTans. LPc»Wffi«aKS«f»»Ta»r* 

So 09*.fi, 1978^, 7"W>f^ x*-;M±?gfT©x;u 

• T— ;U • 7 tf:J— (L. R. Rabi ner) RtfT—JV- ? 7 U i 

-•>^7r-(R.W.Shafer)^(c = tSXK 

x-C v^JUMSl (Digital Processing of Speech Signal 

s)" £#HBLT*>«fc<^. £©:£ftKtt, #1cTIB©Xt-^ 

[0 0 14] 7U-A©fiS*VjN$^^P,«(^JX.«. 2 
0~30msh =^©:7U— AR^*S<-?-nJ:B*>M 
©•y- > > HfCfcfc^Tt^ s 

(n)©pl0glWi«R(i) (0^i<p) ©Ifffi 
^T-y-f: M^AStfs*(n) = s (n)- f(n)4Wt 
S, 

M-l 

R(i) = 2 s*(n). s'(n-i) 
n=l 

#&a i ©W§fiMffiX5 : -\y:7' : 
E (0) = R (0) 

lii>6p*T!i5 1i:Hbm TI3©^<i:^TSo 
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-S ai ,| - ,, .R(H)]/E(l-l) 
j=l 

S (LSP« "^-f >X^ h;l*T Sr^U LSFte "^-f 

ntpfiw^-ox^ h^&^wjd^ i ^p)«, 

^SffSfcK exp(jo) 2 ), exp(jo) 4 ), , ex 

p(jco p )^. #3«^P(z)=A(z)-z-(P +1 >A 
(z _1 )©¥7j«T«)0, «m»e x p(j cop. exp 

(jw 3 ) exp(j C0p. ( ), Rtf-ltf*, 

Q ( z ) = A ( z ) + z _( P +1) A ( z _1 ) ©5p73«Tfe-2)ct 5 
7^fc©T$>So m?<m, MMICMWtilka jX«^-©^ 
^t«fcoT^fif"r«Jli3i«-C#*. ; &->*i-;P24«, * 

*asg-r*fc«>K±izB$nfcy-t>fl!)*A7'jp=f»jx 

AlCjcOLPC^tfr^fTT^So J:0«ie»cW^$nfc 
l^-^^^-^.sffi©T;uzfux*A, #i;n:>y>o 
77"U7 h7JWJXA(l^-W5*-f (S.Saoudi), 
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yi-'IA-#0?t _ (J. M. Boucher) S.J1^X — V— 1i 
-f (A. Le Guyader)^© "^^^©^©LSP/t 

(A new Efficient Algorithm to Compute the LSP Para 
meters for Speech Coding), Signal Processing, Vol.2 
8. 1992. ^-v201~212S:#Hl)X«^xt:*->x7O^ 
( If — • * f A*;KP. Kaba 1 ) RtfT- • bf — 7 V ~> 
t>h'7(R.P. Ramachandran)^© "^x t'yi7#9S 
W57'f^'<i' bJVmmktoWrW" , IEEE Tra 
ns.on Acoustics, Speech, and Signal Processing, Vo 
1. ASSP-34, No. 6, ^— >?1419~1426, December 1986 

[ooi6] ^mt(D^7,f-y^t&m^mu?^ 

A*«^K**T*S«^J«7-f ;i/^16©«af*#^rflH» 
s <n)j&>&«JW*. £©JSStte»W»l/A(z)* 
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i-;i/24lCJ:oT^$nfcLPC/'?7^-^lC«fcoT# 
+r > -5 <fc 5 tc * V a. -JW2 J; o T{JWe $ 

testis, a^a*:#^7^;p^©ejiPigcw(z)«, 

-^W(z)=A(z/ri)/A(z/r 2 )"^S>0, ri&tX 
(t7^;l/^«, 0<; i ^p»C*fLTb 0 = lSZ>*bj = - a 

j r 2 i ^*^«^^ Tae©^w*sw-r*#c*p© 



0<; i^ptc*fLTc 0 =lSO:c i = -a i r 1 ] T*^)« 

p 

A(z/ti)=2 c, z"' 
i=0 

^©cfc-SlC. ^E^i-;i/39«, ft7l/-AC)trt-«flSR 

L-l 

[2 x' (n) 
n=0 

x' (n)«. A©r B ^©7^;p^ 

38*^©tB^ft-^€r*L. y T (n)«. *:^^*ftu(n 
-T)*h' (n)^To iaaoSCTtt, h' (0), h' 
(1) h' (L-l)tt, fii§MiScW(z)/A(z)£*r 

-r-5a*wt-&fiK7^;p^©-r >/^i/xjs^£Sclt^ 
Scbji&^c jt-y-y^u— A©fc»»cft)esn*LPc^ 

40{CcfcoTt#<=>tl-5o +!->:7>u(n-T)teU iva- 

;i/32»c«toTtt*e$n*«fc5)a:ftai'&fife7-f ;u^i4cdw 

(CPILTIJ. X^T^S-y->^;i/u(n-T)«, 10K8© 

L-l 
G= [2 x 
n=0 

[0 0 17] 1*:/7U-Afc:HTSCELPiaiB£«3R-rs 
fc&»C. KBilSTfcHLT ; E5?3.-^26TtrJ¥Snfc 
«^Gy T (n)tt, 3rT«JWB42»;:«fcoT«4tx' <n)tf> 



l/A(z/r»)=l/ [2 b, z-'] 
i=0 

tya -;i/2 6 K J: o TSUfir $ tl & fflJl— 7tPT##T«. 
TI2©IEM{b$nfcffilBM^^«Alct-«)iilST^^* 
©=fc -5 \Z&-y-77 ls—A\Ztt t>©T&3„ 



L-l 

yt(n)] V [2 [y,<n>]»] 
n=0 

20©^>y;^e.i43c£T©^>y;KcR^its^^ > 

fcj&*oTfr3*$ns*»&*y T (n)©&£M^T3ifc 

fete, 7u-A»t«iLtf ngn;i/-^aBST' *#m£ 

B^-^Wttfe-jiJllttl:, e«B8^A(z)^Wt-?> 

s (n)©e»fflWW«***K:-raaB£T' 

G «Tf 3 £ cfc o Tff 6 n 3 „ 
L-l 

<n) • y T (n)] / [2 [y,(n)?] 
n=0 

S*a£>n. iS7^ju^44«TfB©S;-e*$ns«^&is 



WH8¥8-328591 



L-l 

D(n)=2 x(i)«h(i-n) 
l=n 

c:t*. h(o>, h(i) ha-i)tt. &m7-f)i< 

fKWBl1tM&m-}7 4 )V?frt>l8LZ>&&7<< )V7<n-i 

(z)/A(z)-B(z)£WTS. Lfc*»t>T. 

x = (x(0), x(l) xa-l))ffl«§. 

D=(D(0h D(l) D(L-l)) = x-H 

OKI] 



H = 



h (0) 
h (1) 



h (L-2) 
h (L-l) 



h (0) 



h (L-2) 



h (0) 
h (1) 



0 

h (0) 



[0018] ^ h;LD«, wmmm^'j=L—m%(Dii. 

tb<DSm^<9 h;L-&«JBfc-r*. c©tya- ;L28«, T 
SB© J; 5 ftjE£4bfBBgHft P k 2 / a k 2 ^«^tC-r-2> 3 - 

P k =D • c k T 

a k 2 = c k • • H • c jj= c k • U • c k ^ 

>f-^Xk JtlSt, 0 « 0 = 

P k /a k 2 fc<ffL<&S<fc3fctt&ns. Hl^HB-r* 
t, CELP^3-^tt, 3— ^C«fc*2iiXMJ— AtH# 
*SWflfc**a»«»«8Sr«IATV»*. EXCJftJgA*5 
* — $r ffllTfttt <hLTP^/£A 5 * — * R tfLPC^j£/t 7 

temp**? h;Koi«f4^«tifflo 2 ooKif«» 

r 1 = R(l)/R(0)R^r 2 = [R (2)- r , R (1) ] / [(1 
-ri 2 )R(0)] 

)W<D#ffi*m*. 2 >X^ h;wg&£tM 

«. #«M(0<w 1 <co 2 < 

d min =m i n(o> i+1 -w i ) 
l^i<:p 

[0 0 19] ffimoy— \£><D7)l>3V X&<Dm&(DK 



. <cj p <7t)-et#f>n-5CD 



LfttfoT. ^7^ )V7<D±<im (iMrttft) 

a, $ i ©s»«» r ,*t i kjS-ck tconx^fflT- 

^xJWttf*, e»M*fcl/[l-(r r r ! r 2 )- z _1 -r 2 - 

hRfcifi-rKtOttT, -Tftto^r^lk:, r 2 *t-l 
»CiftO*< t'oriTiiJD-rSo Ifc/lbT, =§P7^7 h 

r i (cie-o*^, r 2 #- 1 icjfio*< ic^nx. 
^«Tj*ttw*#&x*;M*- ca-mfc*.nttjt«« 

s. ^x^ N;Ltr*^S7*jL-v> he— ^«n< 

Ofr©^-f>X^ hJLM^»(2X«3)^-^»C^fC 

o TLPC 7 w <D*Ji4#tt tt, mm d B j n tf*M'>T -5 tc 
jWtt&rr* ( r !« 1 f'jfio*^ r 2 tt- 1 t'ifi^< ) (C 

otix, ms/jm.^7 -< )i9(Djmmm*m.'>Tz> 

(dm i nttiiJPT^.) fconT. =k OA^&VX^ 
WHSft* (r 1 tr 2 tcDP B lcD = tD^:^^mi^) . 

[0 0 2 0] H3«. ftllta^^^iWrsfcJ&IC* 
i^i— ;L-39^7U— AT^fr-r-Sibf^WASW^v'D 
— ^-fr — h€r^LTL^-5. &7U— AT, ^va.— JL-39 

^Ev'zl— JP24t5^LPCA°^^— ^ aj, r j (XteLA 
Rj)&tfci>j(l£ i^p)£Stt®£. Xr-y^BlTO*, 
tya- ;L39«. 1^ i <pfC*fbTco j+1 -co i «:«/jN 
^b-r^Cli{- c fct3T2'OO^T-5^'f >7^<7 hJLM 
fe&ra©«/MEf»d min *fftf-r*. 71/- L.\Zt}fz2> 
7^7 hA©ii^St^7^-^(r ^tfr 2 ) leg 
^*^T> ^=l— ;L39tt, Nf@©i7^XP 0 . P! P 

N=2TS>So ^^XP,«, *^r«^s (n)j&»ffi«jftTJt 
feB9$a*WlT*.^ ( 1 (CJtRWifi^ r (SOS- 1 tJt«tt 
ifitir 2 )»&K»Ji6TS. L&AbT. -HSfC^^XP! 
Tftt^ 7XP 0 T1{ 0 An<2, tl«> J: 0 t^t&-7X+>^ 

r 2 CDfitlcS^LiT^A$n-5. tx.ti^ ^XP, (C*f 
AA^ r ^^EOL^tMitT^O 
^or 2 ^ftcDL#L^«-T 2 <tO i t)/h$<, ®W 
b> 7?7? Q \ZttLT&7U— A^6 r ,^*ft!l©iE©L 
#^<tTf «fcD*»/h*<(T 1 ' <T d^r 2 
^fa<7)ft©L*LiM-T 2 ' <tOfe/h$< (T 2 ' <T 2 <D 
*^). ilWT2.i:{K«-r«.. R»««*J± 1 

Tf , -T 2 , -T 2 ' ^n^'nt^L^ffi-s,, -s 




(8) 



l' . S 2 > S 2 ' \Z*t&-?2>l og®«itLAR (HI4£# 

^X(P 0 )T&&„ Xf-y^TIi, t^a— ;M9tt, fltf 
©7 V— A/5* 7 ^XP 0 CDTXtti7 ^XPj^Tt' < Z>frE 
P^Sia^S. fj©7l/— A#*7^XP 0 T;g>-5;&£>«, 

;|/39tt, 54T. (LAR 1 <-S 1 S.mAR 2 > 
S 2 ) htS^Xttt^a- mm \ og®«JtLA 

R^ LAR 2 CDf^60(CSW^r t , r 2 £0y&T-5& £> 
tt. ra*&*f*(r 1 >T 1 R^r2<-T 2 ) *fXK 

LAR 1 <-S 1 ROtLAR 2 >S 2 ^&«, 7 ^XP, Uf 7 7" 
56HC®&T£<> ^Xh547&*, LAR 1 ^-S 1 3Z.ttLAR 2 ^S 2 T 

<X7-y:756) . 
[0 0 2 1] X 7^7*52;^© 7 U— A#7 7 XP^fc 
Slt^taSH ^vo.— ;i/39«. 60T. &#(LAR 
1 >-S 1 ' XttLAR 2 <S 2 ' Jif^htS^XB^ya- 
;U24*M ogMttttLAR,, LAR 2 (D«^0 KK»«|fc 

ttr 2 >-T 2 ' ) 5f X LAR^-S,' X«LAR 2 

<S 2 ' fcStf, ?7Z.? 0 (7>'ry75S)\zm&'rZ>. 7-X 
M0*t. LARj^-Sj ' RtfLAR 2 £S 2 ' Tab-Sdi^^T 

756). B3T*£*lS0!r'ett. 2^©X^7 b;W&3I 

xp 0 . p,T^^Br 0 , r^iiu fftwx-^ wnsss 
«»r 2 «» >x^7 hJWffijfcftlfflofc/MHfcdni,, 
®«'>77-f >H»?*5. t&to'fe. A 0 ^A,^0K: 
tftf^MO^O©*^. ^^XP 0 T«r 2 =-A 0 -d min + 
M 0 "C\ ^7XP 1 TttT 2 =-A 1 -d mjn +MiT*-5o r 2 

fcT^So fte*^, 7 5-XP 0 Tte, A min o^r 2 ^A 
max> ^XP^tt, A min> ^.7 ^fcS. 

-;P39tt> X^-y ^56X«58T r r 2 ©ffl£fiJ 0 £ 
[0 0 2 2] *M(DJ;7£:> ; E> 5 jl-;U2475UPC/\°7^ 

&®:i£-?z>rzib\z-Lmw>-7)W)-y-?y u—&izfflft 

8 * D tf -y h / s Tf"s»T S «J» 3 -Vfvtf CELP 3 - 
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-?;©£:#>©LPC/\ 0 5;< — ^S-lOms 71/ 
-A(A=80)TtHTU ««cr 1 &^T2*a«:S*<&ffl 
imKLfc. 7V-AI1 SM8«^*«SRT4fc«> 
l:2^©5ms -9-7*7 V—h, (L=40) »C^tl^tl^fiJ$ 
tl-5o 7ly-A©£i6(C#£n;£LPC7^;i'7«fg2© 
£nS©1*:/:7U— AK»UTjgfflSftS. Sgl©-tT7* 
7l/-Al:ILt(t mm^z\coy^)^hm<Dyu- 
A©MfC»6nfc7 W Jl^ tO|fflOL*«fi«T?SfeffS*l 
-So VX*>7V^J]/£iIlfc£-&S"3MiW:, LSFcoj©*g 

p B m^i©t)-7*7i/-A^*f-r-5si ; it«iSr 1 . r 2 © 

lfW{Cj;oT-y-7*7U-A©ji«TjSffl^n^ 0 B3T 

fe-^, S!=1.74 ; S' ,=1.52 ; S 2 =0.65 ; S 2 ' =0.43 ; r 0 
=0.94 ; A 0 =0 ; m 0 =0.6 ; TpO.98 ; Ap6 ; ftfl ; A 
minl =0.4 ; A max> ^0.7, TJ^SI&cojte. 0 im iz<D 

[0 0 2 3] £ftt£imtiiZ\£i!>m£/u&3:<. 3-7* 

SIA«£fc. 8 + Dtf-y h/#£16*Plf-y h/#t®fffl 
© BiaE tf -y h iiftT (iSi!M) LD-CELP a - 7* tcigjfl £ n 

«-&<t|5l— T, T 0 =0.98 ; A 0 =4 ; /z 0 =l ; A min>0 =0. 
6 ! A max,0= 0 - 8 ! r^O.98; A j=6 ; n x =\ ; A min l =0. 
2 ; A max> pO. TVfo-Dfc. 

m 1 ] ^WZmffi.-?* Z. t^-C#5CELP7*=I— ?<D 

[0 2] *3fiflF|Siafi-ra»Ct*»T?#SCELP3— y<o« 

[0 3] »l:a*-Wt^i¥ffiT^fc46©^wa©7D-^ 

[194] itlog [(l-r)/(l + r)] ©^^7* 
St. 



10 




12 




14 




16 


SffiM7^M 


20 




22 


v-r 7 d^> 


24 




26 




28 





• (9) Q 



[Ell] 



10- 



8 



JXC 



LTP IPC 



[02] 



40. 



ADC 



38 



LPC 



32^ 



s(n) 



38. 



G>r(n) p 

42 



lpc Mb III 



3sL 



— i 


D(d] 


i 

■ a-* 





EXC 



[03] 



I 




54 



J v ^fi2 x 1 J 



Class - P n 
X" 52 

YEsX^l < ~ S l\N0 YES 
NDLAR 2 > Sg ? 




60 

LARl > -S'i^ 
V 0R LAR 2 < S' 2?> 



584 7 S = ""V d min + ^0 



1 



Class =s Pj 

71 = r 4 



^2 = - X l- d min + ^l —56 
Tg = max^,^^) 

ZZT 



b; = -a; . 



1-7A 



(Ki<p) 

I 



--62 
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[04] 



LAR(r) 



